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In the Philippines, an important part of income inequality is associated with the wage difference between the less educated and the better educated. The majority of the least educated are employed in low-paid services jobs and the agricultural sector. Tertiary education is to a large extent a prerequisite for high-paid occupations.
Using the Labor Force Survey 2003 Survey -2007 , this paper examines disparities in human capital endowment, returns to education, and the role of education in wage differentials in the Philippines. The empirical results show that returns to education monotonically increaseworkers with elementary education, secondary education, and tertiary education earn 10 percent, 40 percent, and 100 percent more than those with no education. This paper-a product of the Poverty Reduction and Economic Management Department, East Asia and Pacific Region-is prepared as a background paper for the Philippines Inclusive Growth report. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The authors may be contacted at xluo@worldbank.org and tnterada@umd.edu.
The results also show that education is the single most important factor that contributes to wage differentials. At the national level, education accounts for about 30 percent of the difference in wages. It accounts for a higher percentage of the difference for female workers (37 percent) than male workers (24 percent). There are also differences across regions and sectors.
As an economy develops, the demand for skills increases. In the Philippines, efforts to improve education to increase the supply of highly educated people are important not only for long-term growth, but also for helping to translate growth into more equal opportunities for the children of the current generation.
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Human Capital Endowment in the Philippines
The labor force is relatively well educated in the Philippines compared with many other countries with a similar development level in East Asia. Secondary and tertiary enrollment rates in the Philippines (83 percent and 28 percent respectively) are higher than the averages in East Asia (73 percent and 21 percent) and that in lower-middle-income economies (65 percent and 19 percent) (Figure 1) . Challenges, however, remain to catch up with the more advanced economies.
Figure 1: Gross Enrollment Rates and GDP per capita
Note: The gross enrollment rate of secondary education is regressed on GDP per capita (in log) and a constant. Based on a sample of 121 countries, the slope of the fitted line is 14.4 (significant at the 1 percent level) and the intercept is -37.9.
Note: The tertiary education gross enrollment rate is regressed on GDP per capita (in log) and a constant. Based on a sample of 121 countries, the slope of the fitted line is 10.6 (significant at the 1 percent level) and the intercept is -50.8. Source: WDI online.
Source: WDI online.
According to the Labor Force Survey (LFS), about 65 percent of the labor force in the Philippines aged 25-64 years completed at least secondary education and 22 percent tertiary education. Source: LFS, 2003 LFS, -2007 Across regions, the education level of the labor force differs significantly ( Figure 3 ). The NCR has the best educated labor force (measured by the highest grade attained), followed by the Luzon region; while Mindanao and Visayas have the largest deficits. For example, 54 percent of labor in the NCR has "high school certificate" and 27 percent has "university certificate", compared to the national average of 42 percent and 21 percent. 19 percent of labor in Mindanao and 16 percent in Visayas have "no elementary school certificate", compared to the national average of 11 percent. The sharp difference across regions also holds when comparing the ratio of labor force with elementary school certificate.
Within each island region, human capital endowment also differs. For example, within the Luzon region, in Calabarzon, almost half of the labor force has high school certificates and 19 percent has university certificates; while in Cagayas and Bicol, the ratios are less than 33 percent and 17 percent. Within the Visayas and Mindanao regions, where human capital endowment is at the lower end of the spectrum, inequality is also large. Eastern Visayas has the most serious deficitonly 24 percent of the labor force in each region has high school certificate compared to the regional average of 42 percent, while the share with university certificate or above (22 percent) is not far from the national average.
Figure 3: Distribution of Human Capital by Region
Source: LFS, 2003 LFS, -2007 In the Filipino labor force, females are on average better educated than males as those who are less educated tend to choose not to participate in the labor market (Table 1).   2 For example, 32 percent of females in the labor force have completed university education or above compared with only 14 percent of males; only 8 percent of females in the labor force have not completed elementary school education compared with 13 percent of males. As the unemployment rate and daily wage are similar between males and females, the fact that females are better educated suggests, to some extent, that females may in fact still face tougher conditions in the market compared with their male counterparts with similar education background. Source: Authors' calculation based on LFS, [2003] [2004] [2005] [2006] [2007] As in many other countries, the youth are better educated than the older generations (Table 2) . For example, 49 percent of the labor force aged 15-25 has high school certificate compared with only 23 percent of those aged 55-64, although the difference might already be underestimated as some of the youth may still pursue higher schooling. The large difference in human capital between the older age group, for example 55-64, and the younger age group, for example 15-25 or 25-50, is consistent with achievements in education in the Philippines in the past decades. Less than one out of ten in the labor force younger than 50 has not completed elementary school education, compared to more than one out of five aged 50-65. 
Education and Job Opportunities
Job opportunities and wages are closely associated with education. The best educated (with a university certificate) have the highest employment rate, followed by the least educated (with no elementary school certificate); the same is true for the employment rate (Table 3 ). The population with an elementary school certificate or high school certificate has the lowest employment rate. However, the unemployment rate is considerably higher for the better educated -over 9 percent for both with high school certificate and university certificate or above, compared to 3 percent for those with less than elementary education and 5 percent for those with only elementary education. The high unemployment rate among the best educated may to some extent reflect the frictions between supply and demand of high skilled labor and the relatively long time spent in job hunting of individuals in this group. The regional difference in labor performance, for example the low employment and high wage in NCR, may be closely associated with its higher share of better human capital. The daily wage increases monotonically with education level. The wages of the better educated 6 cluster at the higher end. For example, university graduates earn 354 PHP a day and those with no elementary education earn less than one-third of that, or 106 PHP a day. Within each education group, the distribution of daily wage is similar (Figure 4 ). The 90 th to 10 th percent ratio is about 4 and Gini coefficient within each group is 0.30 (Table 4 ). This corroborates with the findings in Hasan and Jandoc (2008) and is consistent with the fact that informal sectors with low paid jobs absorb mainly the less skilled labor and formal sectors with high paid jobs attract the highly skilled and educated in the Philippines ( Figure 5 ). For example, about 45 percent of the least educated (without elementary school degree) are self-employed without paid employees; while the majority of individuals who completed high school or above is employed by a private establishment or government (or government corporation), which often offers better remuneration. Source: LFS, 2003 LFS, -2007 Over time, the share of labor force with better education increased. However, a decline in wage in real terms for individuals with all levels of education more than compensated the positive effects of improvements in education of the labor force. As a result, real wage declined in average 5 percent in the Philippines in [2003] [2004] [2005] [2006] [2007] (Table 5) . Participation rate and employment rate of the four education groups declined by almost 2 percent in average; while the decline was larger for the better educated.
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A virtually unchanged unemployment rate suggests little variation over time in respect to the chances of getting employed for individuals that participate in the labor market. Compounded with a declining wage rate, the labor force faced a tougher market. Over time, with a more rapid decline in employment rate and wage for the workers with university certificate and above, gaps between the better educated and the less educated became smaller. Although this may lower income inequality to some extent in the short run, it may not be encouraging for improving labor market efficiency in the long run. Source: Authors' calculation based on LFS, 2003 LFS, -2007 The agriculture sector is the major source of employment for the least educated in the Philippines, while the services sector is the major source of employment for the best educated. Patterns of employment slightly differ between the male and female labor force. While the majority of the 8 male labor force that has not completed any degree (54 percent) is employed in the agricultural sector, the majority of female labor with no degree (55 percent) and with an elementary degree (67 percent) is employed in the services sector (Table 6 ). Forty-five percent of the female labor force with no degree or with an elementary school degree is employed by private households where the daily wage (PHP 129) is far below the average daily wage of an average female worker (PHP 193) . More than 80 percent of male labor force who completed college and 90 percent of female labor force work in the services sector. The majority of university graduates have better-paid jobs, working as executives, managers, or professionals. 
Estimation and Decomposition Methodology
In this paper, we estimate the effects on wage of personal attributes (i.e. gender, education, and experience), sectors of employment, and occupations, controlling for region-specific and yearspecific effects, and employ a regression-based inequality decomposition method to examine their respective contribution to wage differential.
Wage is estimated in a standard form of regression as below. The coefficients are used to calculate the relative significance of human capital endowment measured by the highest degree completed. the number of years of potential experience squared (1/10,000); sex i a dummy for sex, which equals 1 if female; elementary i , an education dummy, which equals 1 if the individual's highest degree completed is elementary school education; highschool i, which equals 1 if the individual's highest degree completed is high school education; university i , which equals 1 if the individual's highest degree completed is university education; and, v , an error term.
The number of years of experience is approximated by "experience ≡ age -years of schooling -6", as direct information is not available in LFS. 5 We introduced four different dummies: time dummy (2003 as reference); region dummy (NCR as reference); sector dummy (agricultural sector as reference); and occupation dummy (worker / laborer as reference), to capture time-/region-/sector-/occupation-specific effects. To relax the assumption of homogeneity across regions and across sector, we conduct regression analysis and decompose the wage inequality for each region and each sector separately. Further, to relax the assumptions that each factor plays the same role in wage determination for both genders, we also conduct regressions for male and female separately. 6 As a robustness check, we repeat the regression analysis that replaces dummies for education groups with estimated years of schooling (results are shown in Annex 1). The results are consistent.
The relative importance of each factor to wage differentials, measured by the variance of logarithm of daily wage, is estimated as:
where j indexes factor included in the model; s denotes the relative contribution of the j'th covariates; a the j'th element of the estimated coefficient (=α, β, ρ, τ, φ, ω) based on the above model; Z the j'th element of explaining variables (= potential experience, potential experience squared, potential years of schooling, sex, sector dummies, occupation dummies, region dummies and time dummies) plus a constant; and Y the daily wage in log. The relative significance of the j'th element is the percentage effect of wage inequality that it is accounted for.
We also explore the contribution of each independent variable to the difference in inequality between regions. The contribution of variable j to the change in an inequality measure, I . , is defined as:
I .
where the subscripts 1 and 2 denote region 1 and region 2; Π denotes the contribution of the j'th factor to the change in inequality measure. 
Education and Wage Differentials
Education is the single most important factor that contributes to wage differentials. Table 7 presents the wage equation using dummies of the highest degree completed as measures of education level. The results suggest that all factors carry the expected signs. Other things equal, females earn less than males; experience counts although returns to experience increase at a decreasing rate; education counts and the wage premium for higher education increases with the level of the highest attainment; manufacturing workers earn the highest wage, followed by services workers, while agricultural workers earn the least; occupation counts, officials, managers, executives, and professionals earn more than laborers. Comparing 2007 with 2003, wage premium for secondary and high education increased slightly; while wage gaps across industries declined. Comparing female with male workers, wage premium for secondary and tertiary education is higher for female; while that for primary education is lower, consistent with the findings in many other countries.
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The wage gap across economic sectors of employment differs significantly between males and females. The daily wage level of males in the services sector is 30 percent higher than those in the agricultural sector, while the wage level of females in the services sector is virtually the same as those in the agricultural sector. The wage gap between executives, professionals and laborers is higher for females than males. Fields (2003) . 8 See Psacharopoulos, G. and H.A. Patrinos (2004) , and Schady (2000) and (2003). Note: Robust standard errors in parentheses. * significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent.
Wage differences across regions suggest some segmentation in the labor market. Individuals employed in NCR earn the highest wage followed by those in Luzon. For example, in average, wage in Visayas is 40 percent lower than that in NCR, others being equal. Over time, wage gaps widened. The large wage gap may be related to the unique production structure of the primary city NCR where high-paid jobs in high-value-added services industries agglomerate.
9 Table 8 shows relative contribution of personal attributes, sectoral and occupational factors to wage differentials, while regional and year effects are controlled for. For both genders, personal attributes account for approximately one-third of wage inequality, of which education accounts for 30 percent. Occupation accounts for 12 percent of wage differentials.
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Personal attributes, in particular education level, play a more important role in wage differentials for female workers than for male workers. Interestingly, the sector of employment plays a more important role for male workers than for female workers, while the type of occupation plays a more important role for female workers than for male workers. This is likely related to the wide spectrum of jobs that female workers have within a sector (especially the services sector). Comparing the results in 2003 and 2007, the contribution of personal attributes, including education level, is stable over time; while the contribution of sector and occupation slightly declines and that of region increases. This is consistent with the findings of the slightly declining wage inequality within sectors and the widening gap between the NCR and other regions. Within a region, wages vary widely across sectors. For example, in Luzon, those who are employed in the manufacturing sector and services sector earn 46 percent and 24 percent higher daily wage than those in the agricultural sector; while in NCR, the wage gap is 24 percent and 7 percent, respectively. This is consistent with the difference in production structure within each economic sector across regions. Wage gap between agricultural and manufacturing workers of both genders is the largest in Luzon, while the smallest in Mindanao. Especially in NCR and Mindanao, female workers in the services sector earn less than those in the agricultural sector.
Within each region, education is commonly the single most important factor that contributes to wage differentials -it accounts for 28 percent of wage inequality of all workers in NCR, 27 percent in Luzon, 36 percent in Visayas and 34 percent in Mindanao. The role of educational is less significant for male workers in all regions. Occupation is the second most important factorit accounts for 11-14 percent of wage inequality in each region. The role of sector is limited, especially in NCR and Mindanao where the economy is dominated by a single sector (services in NCR and agricultural in Mindanao).
Within each sector, education is also the single most important factor that contributes to wage differentials. It accounts for 6 percent, 14 percent and 33 percent of wage inequality in the agricultural, manufacturing and services sectors, respectively. Wage premium for secondary and tertiary education differ significantly across sectors. Having better education, such as high school and college degree, is most rewarding in the services sector. For both genders, holding a high school diploma is associated with a 52 percent increase in daily wage and holding a college degree 120 percent compared with those who are without grade.
Wage inequality across regions is closely associated with the difference in their human capital. Education is the most important factor that explains the difference in inequality between NCR and Visayas and between NCR and Mindanao; while the difference in inequality between NCR and Luzon, where human capital is similar, mainly stem from their production structures, i.e., the share of manufacturing and services sectors. Results in Annex 3 present the relative contribution of each factor to inequality of daily wage measured by Gini and Theil indexes between NCR and other three regions based on the regression results. Education accounts for 44 percent of the difference in Gini index and 38 percent of Theil index between NCR and Visayas. Similarly, it accounts for 58 percent of Gini index and 48 percent of Theil index between NCR and Mindanao.
Conclusions
Education plays an important role in wage differentials in the Philippines. A large part of inequality stems from the difference in wages between the less educated and the better educated. At the national level, education accounts for about 30 percent of the difference in wages. It accounts for a higher percentage of the difference between female workers than between male workers. Across regions, education accounts for 20-30 percent of the difference in wages between NCR and Visayas and between NCR and Mindanao; across sectors, it accounts for 6 percent, 14 percent, and 33 percent of the difference in wages in the agricultural, manufacturing, and services sectors, respectively.
Returns to education increase with years of schooling -workers with elementary, secondary, and tertiary education earn 10 percent, 40 percent, and 100 percent, respectively, more than those with no education. Tertiary education is often a prerequisite for high-paid jobs. The majority of the least educated clustered in low-paid services jobs and in the agricultural sector.
Efforts to improve education to increase the supply of highly educated people are important for economic efficiency enhancement and growth acceleration. They are important not only for longterm growth, but also for helping to translate growth into more equal opportunities for the children of the current generation.
Annex 1. Regression Results Using Estimated Years of Schooling
As a robustness check, we replace dummies for the highest degree completed with estimated years of education. The model is rewritten as: Note: Robust standard errors in parentheses. * significant at 10 percent; ** significant at 5 percent;*** significant at 1 percent. Note: Robust standard errors in parentheses. * significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent. Note: Robust standard errors in parentheses. * significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent. Note: Robust standard errors in parentheses. * significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent. 
